In the reaction catalysed by deoxyribose 5-phosphate aldolase (2-deoxy-D-ribose 5-phosphate acetaldehyde-lyase, EC 4.1.2.4) from Salmonella typhimurium, almost complete equilibration of the methyl-group protons of the product, acetaldehyde, occurs before its release from the enzyme surface. This phenomenon does not allow the stereochemical course of the reaction to be determined by using hydrogen-isotope labelling of the methyl group to generate a chiral centre.
In the reaction catalysed by deoxyribose 5-phosphate aldolase (2-deoxy-D-ribose 5-phosphate acetaldehyde-lyase, EC 4.1.2.4) from Salmonella typhimurium, almost complete equilibration of the methyl-group protons of the product, acetaldehyde, occurs before its release from the enzyme surface. This phenomenon does not allow the stereochemical course of the reaction to be determined by using hydrogen-isotope labelling of the methyl group to generate a chiral centre.
The enzyme deoxyribose 5-phosphate aldolase (2-deoxy-D-ribose 5-phosphate acetaldehyde-lyase, EC 4.1.2.4) from Salmonella typhimurium catalyses the reversible cleavage of deoxyribose 5-phosphate to acetaldehyde and glyceraldehyde 3-phosphate (Scheme 1) by a mechanism involving Schiff-base formation (Hoffee, 1968) . During the course of this reaction the bond between C-2 and C-3 of the deoxy sugar is broken and is replaced at C-2 by a new C-H bond as a result of proton uptake. It is not known whether this reaction proceeds with retention, as with some other aldolases (Rose & Rieder, 1958; Chiu & Feingold, 1967; Meloche & Mehler, 1972) , or with inversion, of configuration at the C-2 position. This problem might be solved by incubating deoxyribose 5-phosphate that has been stereospecifically deuterated in the C-2 position with the aldolase in an 3H-containing medium, when acetaldehyde with a chiral methyl group should be produced. The (0.4,ukat) and glycerol phosphate dehydrogenase (0.04,ukat) were added as an NAD+-regenerating system. The reaction was continued for 13h. The incubation mixture was applied to a column (5cm x 0.75 cm) of Dowex 1 (Cl-form), and after elution with 20ml of water to remove the 3H20, the acetate was eluted with 0.OO5M-HCI (12ml).
The isolated acetates were converted into malate by the method of Cornforth et al. (1970) . This reaction mixture was then applied to a column (5cm x 0.75 cm) of Dowex 1 (Cl-form), which was eluted successively with water (IOml), 0.005M-HCI (15rml) and finally with 0.01 M-HCl (12ml) to elute the malate.
The equilibration of the malate with fumarate hydratase from pig heart was carried out in 0.1M-imidazole/HCI buffer, pH7.0 (0.55ml), containing the malate sample (0.01-0.1jumol) and fumarate hydratase (0.16,ukat) for 1 h at room temperature. At the end of the reaction the sample was freeze-dried and the radioactivity in the residue and water was compared in an ethanol/toluene counting fluid with an Intertechnique SL30 scintillation spectrometer.
The lability of the radioactivity in the malate samples was checked by incubating samples of malate (0.01-0.1 amol) in 0.2M-glycine/NaOH buffer, pH9.5 (0.5ml), withacetylpyridine-adenine dinucleotide (0.3umol) and malate dehydrogenase (0.16,ukat) for lIh at room temperature. At the end of the reaction the sample was freeze-dried and the radioactivity in the residue and water was compared.
Mass-spectral analysis experiments. Deuterated acetate was produced from unlabelled deoxyribose 5-phosphate under conditions described above for (2-2H1,3HHJacetate, except that the reaction was carried out in 100% 2H20. The isolated acetate was converted into its benzyl ester (Corina & Dunstan, 1973) inspection ofthe enzyme mechanism shown in Scheme 1 indicates that if kL3 is larger than k+4, then a rotation of the resulting enzyme-bound methyl group in the product followed by enolization will result in a loss of chirality in the acetaldehyde. As a check that such an equilibration was not occurring, the reaction was carried out in 3H20 and the specific radioactivity of the product was determined. A reasonably low 3H incorporation (0.5 g-atom/mol) provided encouragement to pursue the problem. The back reaction (k4) was eliminated by coupling the system to a large excess of either yeast aldehyde dehydrogenase or alcohol dehydrogenase so that the acetaldehyde was immediately metabolized as soon as it was released from the enzyme surface. (Robinson & Rose, 1972 
